Chronic dosing with 1-aminocyclopropanecarboxylic acid, a glycine partial agonist, modulates NMDA inhibition of muscarinic-coupled PI hydrolysis in rat cortical slices.
Chronic dosing with the glycine partial NMDA agonist, 1-aminocyclopropanecarboxylic acid (ACPC) elicited an altered allosteric regulation of cortical NMDA receptor binding. The present study hypothesized that these allosteric receptor binding changes would be manifest as pharmacologically functional reductions in NMDA receptor activity following chronic ACPC dosing. NMDA inhibition of carbachol-induced phosphoinositide (PI) hydrolysis was used as a functional assay to assess NMDA receptor function in rat cerebral cortex. NMDA inhibition of stimulated PI turnover was similar in naive (46% +/- 4.5%; mean +/- SE; n = 34) and ACPC dosed rats (39% +/- 2.3%; n = 34). While ACPC reversed NMDA's inhibitory effects in naive rats (80% +/- 13%; n = 9), it was ineffective (P < 0.05) in ACPC pretreated rats (48% +/- 9.8%; n = 9). In contrast, the NMDA antagonists, MK-801 (ion channel), 7-chlorokynurenic acid (glycine site) and AP-7 (glutamate site), effectively reversed NMDA's inhibitory effects in naive and ACPC treated rats. The potency of these antagonists were unaltered by prior ACPC dosing. Thus, chronic ACPC therapy does not alter the functioning of the NMDA ion channel or glutamate receptor sites, but elicits functional tolerance to ACPC's actions in the cortical NMDA complex.